[Dexrazoxane (ICRF-187)--a cardioprotectant and modulator of action of some anticancer drugs].
The nthracycline antibiotics are among the most widely used and effective anticancer drugs. The therapeutic efficacy of this class of drugs is limited by cumulative cardiac toxicity. Dexrazoxane is the only clinically approved cardioprotective agent used in anthracycline-containing anticancer therapy. Its cardioprotective action allows the use of a much higher cumulative dose of anthracyclines and improvement in the effectiveness of treatment. Anthracyclines form complexes with iron ions, which are very active in the production of reactive oxygen species responsible for the lipid peroxidation of mitochondrial and endoplasmatic reticulum membranes. This process seems to be the major cause of anthracycline-induced cardiotoxicity. Dexrazoxane exerts its protective effects by rapid and complete binding of ferric and ferrous ions, even by displacing the metal ions from complexes with anthracyclines. Besides its cardioprotective effect, dexrazoxane also exhibits anticancer properties. Like other derivatives of bisdioxopiperazine, dexrazoxane is a catalytic inhibitor of eukaryotic DNA topoisomerase II, the key enzyme controlling DNA topology and contributing to the replication and transcription processes. Dexrazoxane is able to lock topoisomerase II at the stage of the enzyme reaction cycle where the enzyme forms a closed clamp around the DNA. This phenomenon seems to be the main reason for the generation of DNA double-strand breaks by dexrazoxane as well as its cytotoxicity against quickly proliferating cancer cells. Other effects of its topoisomerase II catalytic inhibition is the induction of cell differentiation and apoptosis. Dexrazoxane may be used not only as a cardioprotective agent, but also as a modulator of action of some anticancer drugs by enhancing their selectivity or by delaying the development of multidrug resistance.